Kojic acid inhibits senescence of human corneal endothelial cells via NF-κB and p21 signaling pathways.
Fuchs endothelial dystrophy (FED) and late cornea allograft failure of cornea transplantation are associated with human corneal endothelial cells (HCEC) senescence. Kojic acid has various functions, however, its anti-senescence effect has never been identified. In this study, we investigated the anti-senescence effect of kojic acid on HCEC. Cell viability, migration ability and senescence were evaluated by MTT assay, migration assay, and senescence-associated beta-galactosidase (SA-β-Gal) staining, respectively. Senescence-related protein expression was analyzed by western blotting and immunofluorescence assay. Angiogenesis of human umbilical vein endothelial cells (HUVEC) was examined by tube formation assay and spheroid sprouting assay. The results showed that kojic acid could inhibit HCEC senescence, characterized by enhancing migration, decreasing the levels of SA-β-Gal staining, galectin 8, laminin α1, laminin α2, laminin γ1 and p21, and increasing that of p-NF-κB of senescent HCEC. The p-NF-κB inhibitor could reverse the anti-senescent effect of kojic acid, and p21 siRNA showed similar anti-senescence effect with kojic acid. In addition, kojic acid could alleviate HUVEC tube formation induced by senescent HCEC, which could be reversed by p-NF-κB inhibitor. The p21 siRNA could alleviate HUVEC spheroid sprouting induced by senescent HCEC. These results indicated that kojic acid might inhibit HCEC senescence and following resulted angiogenesis via NF-κB and p21 signaling pathways, possibly through downregulation of galectin 8 and laminins. Therefore, kojic acid is a promising drug for HCEC senescence-related diseases such as FED and late cornea allograft failure.